Introduction {#sec1-2054270416643889}
============

The nutritional deterioration in hospitalised adult patients has been a subject of extensive analysis, being associated with higher morbidity and mortality and, therefore, an increase in healthcare expenditure.^[@bibr1-2054270416643889][@bibr2-2054270416643889][@bibr3-2054270416643889]--[@bibr4-2054270416643889]^ This eventuality has been widely debated at the highest administrative and political level, so making necessary the development of clinical guides and resolutions (from the Council of Europe) on feeding and nutritional care in hospitals.^[@bibr5-2054270416643889][@bibr6-2054270416643889][@bibr7-2054270416643889]--[@bibr8-2054270416643889]^

The epidemiological studies on hospital malnutrition that have been carried out in occidental countries show a prevalence of malnutrition at the time of admission ranging from 6.1 to 13.3%,^[@bibr9-2054270416643889][@bibr10-2054270416643889][@bibr11-2054270416643889][@bibr12-2054270416643889][@bibr13-2054270416643889][@bibr14-2054270416643889]--[@bibr15-2054270416643889]^ making these patients more susceptible to presenting nutritional deterioration during the hospital stay.^[@bibr15-2054270416643889][@bibr16-2054270416643889]--[@bibr17-2054270416643889]^ However, this eventuality often goes undetected owing to the lack of specific strategies for nutritional screening.^[@bibr18-2054270416643889]^

Several nutrition screening tools have been designed to identify patients at risk of malnutrition, which have been validated and adapted to paediatric age. They basically consist of scoring systems that allow the identification of patients at risk of malnutrition (and, therefore, in need of a deeper clinical and nutritional evaluation), from clinical and anthropometric data. We should mention the *Pediatric Nutritional Risk Score*, as well as the *Screening Tool for Risk on Nutritional Status and Growth* and the *Screening Tool for the Assessment of Malnutrition in Pediatric*, even though there is no clear consensus on the most appropriate nutrition screening tool to be applied in paediatric age.^[@bibr19-2054270416643889][@bibr20-2054270416643889][@bibr21-2054270416643889][@bibr22-2054270416643889]--[@bibr23-2054270416643889]^

Nevertheless, there are several diseases that are an explanation per se for this nutritional situation, which suggests that the nutritional status at the moment of admission could be conditioned by the suffering of an specific pathology,^[@bibr11-2054270416643889][@bibr12-2054270416643889][@bibr13-2054270416643889][@bibr14-2054270416643889][@bibr15-2054270416643889][@bibr16-2054270416643889][@bibr17-2054270416643889][@bibr18-2054270416643889][@bibr19-2054270416643889][@bibr20-2054270416643889][@bibr21-2054270416643889][@bibr22-2054270416643889][@bibr23-2054270416643889]--[@bibr24-2054270416643889]^ and, consequently, it could be useful to get to know the group of diseases that involves a higher risk of hospital malnutrition in order to take preventive measures.

The purpose of this work is to analyse the prevalence of malnutrition of the paediatric patients at the time of hospital admission throughout a calendar year in a tertiary-level hospital and to identify those patients and/or groups of pathologies with a higher risk of malnutrition.

Material and methods {#sec2-2054270416643889}
====================

The Spanish Community of Navarre (*Comunidad Foral de Navarra*) had a population of 644,477 inhabitants in 1 January 2013 (according to the *Instituto de Estadística de Navarra*), with a child population (under 15 years of age) of 100,424 (15.6%). The structural and/or functional organization of the Health Care system (*Sistema Navarro de Salud*) allows every patient whose clinical status requires assistance to be referred from secondary level hospitals (located in the cities of Tudela and Estella) to the reference hospital in our community (*Complejo Hospitalario de Navarra*).

A retrospective evaluation of nutrition status at the moment of admission (from every patient who required admission in the paediatric department of our hospital within the period 1 January--31 December 2013) has been carried out. Neonates (aged less than one month), oncology, paediatric intensive care unit and surgery patients were excluded.

Sex, age, weight and height at the moment of admission were recorded. In the same way, hospital stay (days of hospitalisation) and diagnosis (codified according to the last edition of the International Statistical Classification of Diseases and Related Health Problems 10th revision, ICD-10) were also registered.^[@bibr25-2054270416643889]^

Inpatients were divided into age groups: infants (1 to 12 months), preschool children (1 to 6 years), school children (6 to 10 years) and adolescents (10 to 15 years).

Weight and height evaluations were assessed wearing underwear and barefoot. Weight was measured using an Año-Sayol scale, which has a 0 to 120 kg range and a precision of 100 g, and height was measured with a Holtain wall stadiometer, ranging 60 to 210 cm and a precision of 0.1 cm.

The criterion to define the nutritional status of the patients was the body mass index, according to the formula: weight (kg)/height^2^ (m). The Z-score values for the body mass index were calculated using the program *Aplicación Nutricional*, from the Spanish Society of paediatric gastroenterology, hepatology and nutrition (Sociedad Española de Gastroenterología, Hepatología y Nutrición Pediátrica); the reference growth charts were those from Ferrández et al. (Centro Andrea Prader, Zaragoza 2002).^[@bibr26-2054270416643889]^

The Z-score value for body mass index allowed establishing the following groups: Malnutrition: when Z-score was lower than −2.0 (third percentile).Normality: Z-score between −2.0 (third percentile) and + 1.0 (85th percentile).Overweight: Z-score higher than 1.0 (85th percentile).Obesity: Z-score higher than 2.0 (97th percentile).

Results are displayed as percentages (%), means (M) with corresponding standard deviations (SD) and/or 95% confidence intervals. The statistical analysis (descriptive statistics, Student's t test, ANOVA test and comparison of percentages) was done using the Statistical Packages for the Social Sciences (SPSS) version 20.0 program (Chicago, Illinois, USA). Statistical significance was assumed when p was lower than 0.05.

Results {#sec3-2054270416643889}
=======

The number of inpatients in the year 2013 was 852: 462 males (54.2%) and 390 females (45.8%). The measurement of anthropometric variables (weight and height) and the calculation of body mass index were carried out in 814 patients (95.8% of the admissions). The distribution of patients according to age group was 262 infants (30.8%), 382 preschool children (44.8%), 94 school children (24.4%) and 114 adolescents (13.4%). The seasonal distribution was 282 patients (33.1%) in winter, 106 (24.2%) in spring, 184 (21.5%) in summer and, finally, 180 (21.1%) in autumn.

The average stay was 3.87 days (CI 95%: 3.61--4.09), with no statistically significant differences among age groups. Hospital stay ranged 2 to 5 days in 82.4% of cases (*n* = 702), 6 to 10 days in 12.2% of cases (*n* = 104), 11 to 30 days in 4.8% (*n* = 41) and, finally, longer than 30 days in only five patients (0.6%). There were no statistically significant differences in hospital stay in relation to the nutritional status of the patients at the moment of admission and/or the group of diseases of the ICD-10.

[Table 1](#table1-2054270416643889){ref-type="table"} shows the totality of hospital admissions corresponding to year 2013 according to the group of diseases of the ICD-10 for each age group. The diseases of the respiratory system were the most prevalent and accounted for 36.5% of the causes for hospital admission, especially in infants (41.6%) and preschool children (41.9%). The infectious diseases represented 15.6% and also mainly in infants (19.1%) and preschool children (17.5%). The diseases of the nervous system caused hospitalisation in 11.2%, especially in adolescents (18.4%), the diseases of the genitourinary system in 10%, especially in infants (20.6%). The remaining groups of diseases represented all together 26.7% of the causes of admission. There were no seasonal preferences among the groups of disease, except for the diseases of the respiratory system, whose prevalence was significantly higher (p \< 0.05) within the months of autumn (32.5%) and winter (35.7%), in contrast to spring time (21.2%) and summer (10.6%). Table 1.Groups of diseases (ICD-10) according to age groups.International Classification of Diseases (ICD-10)Infants, *n* (%)Preschool, *n* (%)School, *n* (%)Adolescents, *n* (%)Total, *n* (%)I. Infectious and parasitic diseases50 (19.1)67 (17.5)6 (6.4)10 (8.8)133 (15.6)III. Diseases of the blood and disorders involving the immune mechanism.08 (2.1)2 (2.1)3 (2.6)13 (1.5)IV. Endocrine, nutritional and metabolic diseases4 (1.5)8 (2.1)10 (10.6)15 (13.2)37 (4.3)V. Mental and behavioural disorders01 (0.3)2 (2.1)8 (7.0)11 (1.3)VI. Diseases of the nervous system13 (5)50 (13.1)10 (10.6)21 (18.4)94 (11)VII. Diseases of the eye and adnexa2 (0.8)7 (1.8)4 (4.3)1 (0.9)14 (1.6)VIII. Diseases of the ear and mastoid process1 (0.4)9 (2.4)0010 (1.2)IX. Diseases of the circulatory system2 (0.8)1 (0.3)06 (5.3)9 (1.1)X. Diseases of the respiratory system109 (41.6)160 (41.9)29 (30.9)13 (11.4)311 (36.5)XI. Diseases of the digestive system4 (1.5)8 (2.1)9 (9.6)9 (7.9)30 (3.5)XII. Diseases of the skin and subcutaneous tissue6 (2.3)13 (3.4)9 (9.6)7 (6.1)35 (4.1)XIII. Diseases of the musculoskeletal system1 (0.4)15 (3.9)5 (5.3)9 (7.9)30 (3.5)XIV. Diseases of the genitourinary system54 (20.6)23 (6.0)4 (4.3)4 (3.5)85 (10.0)XVII. Congenital malformations, deformations and chromosomal abnormalities10 (3.8)4 (1.0)3 (3.2)2 (1.8)17 (2)XIX. Injury, poisoning and certain other consequences of external causes2 (0.8)5 (1.3)1 (1.1)5 (4.4)13 (1.5)XX. External causes of morbidity and mortality2 (0.8)3 (0.8)01 (0.9)6 (0.7)XXI. Factors influencing health status1 (0.4)0001 (0.1)Total26238294114852[^1]

[Table 2](#table2-2054270416643889){ref-type="table"} sets out and compares the nutrition status of the patients at the moment of admission in relation to age groups. The prevalence of malnutrition within the totality of the patients registered at the moment of admission was 8.2%. Malnutrition was present in 9.6% of infants/preschool children, and then decreased with age, being 5.3% in school children/adolescents. Excess body weight (overweight and obesity) was detected in 17% of the patients and increased with age, being 16.2% in infants/preschool children and 25.7% in school children/adolescents. Table 2.Nutritional status of the patients at the moment of admission according to age groups.Nutritional statusInfants/ preschool, *n* (%)School/ adolescents, *n* (%)Total, *n* (%)Malnutrition60 (9.6)10 (5.3)70 (8.2)Normality466 (74.2)129 (69)594 (69.7)Overweight69 (10.9)26 (13.9)95 (11.2)Obesity33 (5.3)22 (11.8)55 (6.8)Total628187814[^2]

[Table 3](#table3-2054270416643889){ref-type="table"} displays the nutrition status of the patients at admission in relation to the groups of diseases in IDC-10. The diseases of the nervous system (22.9%), together with the diseases of the respiratory system (22.9%), the infectious diseases (18.6%), the congenital malformations, deformations and chromosomal abnormalities (11.4%) and the diseases of the genitourinary system (8.6%) account for 84.4% of the cases with malnutrition. Table 3.Nutritional status of the patients according to group of diseases (ICD-10).International Classification of Diseases (CIE-10)Malnutrition, *n* (%)Normality, *n* (%)Overweight, *n* (%)Obesity, *n* (%)I. Infectious and parasitic diseases13 (18.6)93 (15.7)15 (15.8)7 (12.7)III. Diseases of the blood and disorders involving the immune mechanism.09 (1.5)04 (7.3)IV. Endocrine, nutritional and metabolic diseases2 (2.9)27 (4.5)4 (4.2)3 (5.5)V. Mental and behavioural disorders1 (1.4)9 (1.5)00VI. Diseases of the nervous system16 (22.9)54 (9.1)11 (11.6)7 (12.7)VII. Diseases of the eye and adnexa011 (1.9)3 (5.3)0VIII. Diseases of the ear and mastoid process07 (1.2)2 (2.1)1 (1.8)IX. Diseases of the circulatory system06 (1.0)01 (1.8)X. Diseases of the respiratory system16 (22.9)231 (38.9)37 (38.9)15 (27.3)XI. Diseases of the digestive system5 (7.1)18 (3.0)4 (4.2)3 (5.5)XII. Diseases of the skin and subcutaneous tissue2 (2.9)28 (4.7)3 (3.2)2 (3.6)XIII. Diseases of the musculoskeletal system023 (3.9)4 (4.2)1 (1.8)XIV. Diseases of the genitourinary system6 (8.6)61 (10.3)11 (11.6)6 (10.9)XVII. Congenital malformations, deformations and chromosomal abnormalities8 (11.4)7 (1.2)1 (1.1)1 (1.8)XIX. Injury, poisoning and certain other consequences of external causes1 (1.4)7 (1.2)02 (3.6)XXI. External causes of morbidity and mortality03 (0.5)01 (1.8)XXIII. Factors influencing health status0001 (1.8)Total705949555[^3]

[Table 4](#table4-2054270416643889){ref-type="table"} exposes the diseases corresponding to the different groups of diseases of the IDC-10 that the patients with malnutrition (*n* = 70) at admission suffered. They are gathered in two groups: infants/preschool children (*n* = 60) and school children/adolescents (*n* = 10). The status of malnutrition at admission was present in 47% (8 out of 17) of patients with congenital malformations, deformations and chromosomal abnormalities, 18.2% (16 out of 88) in patients with diseases of the nervous system, 16.7% (5 out of 30) in patients with diseases of the digestive system, 10.1% (13 out of 128) in patients with infectious diseases, 10% (1 out of 10) in patients with mental and behavioural disorders, 7.1% (6 out of 84) in patients with diseases of the genitourinary system and 5.4% (16 out of 299) in diseases of the respiratory tract. Table 4.Diagnosis after hospital admission in patients with malnutrition (*n* = 70) according to age groups.International Classification of Diseases (ICD-10)Infants and preschool (*n* = 60)School and adolescents (*n* = 10)I. Infectious and parasitic diseases A02. Other Salmonella infections20 A08. Viral intestinal infections40 A49. Bacterial infection of unspecified site60 B08. Exanthema subitum10IV. Endocrine diseases E10. Type 1 diabetes mellitus02V. Mental disorders F50. Anorexia nervosa01VI. Diseases of the nervous system G00. Bacterial meningitis11 G37. Demyelinating disease11 G40. Epilepsia70 G71. Primary disorder of muscle20 G80. Cerebral palsy20 G91. Hydrocephalus10X. Diseases of the respiratory system J15. Pneumonia21 J20. Acute Bronchitis50 J21. Acute bronchiolitis80XI. Diseases of the digestive system K51. Ulcerative colitis01 K73. Chronic hepatitis10 K90. Intestinal malabsorption20 K92. Gastrointestinal haemorrhage10XII. Diseases of the skin LO4. Acute lymphadenitis11XIV. Diseases of the genitourinary system N39. Urinary tract infection60XVII. Congenital malformations, deformations and chromosomal abnormalities Q20. Congenital malformations of heart42 Q42. Congenital atresia of large intestine10 Q75. Craniosynostosis10XIX. Injury, poisoning and certain other consequences of external causes SO2. Fracture of skull and facial bones10

Discussion {#sec4-2054270416643889}
==========

The objective of this study was to determine the nutritional status of the patients right at the moment of admission in a tertiary care paediatric hospital during a natural year (January to December) and its relation with the medical diagnosis; the anthropometric measurements were the screening tools to be applied in order to identify those patients with malnutrition and, therefore, at a higher risk of nutritional deterioration during hospital stay. Moreover, in order to solve potential arbitrariness in the gathering of patients according to the different diseases, they were classified following the most recent edition of the International Classification of Diseases from the WHO. The exclusion of neonates, as well as patients from paediatric oncology, paediatric intensive care and paediatric surgery was due to the need, in most cases, of nutritional support in relation to the diagnosis and/or treatment. In our case, the interest relies on the analysis of the nutritional situation in those patients who were not to be monitored regarding nutrition during the hospital stay.

There are few references in our country on nutritional status in paediatric patients who require hospital admission, and the published data are somehow incomplete.^[@bibr13-2054270416643889],[@bibr27-2054270416643889]^ As an example, the DHOSPE (*Desnutrición Hospitalaria en el Paciente Pediátrico en España*) study, even when it is an ambitious multicentric study, only registers patients in summer months (June to September) and, as occurred in our study, the diseases of the respiratory system, which are the most frequent causes for admission, have a higher prevalence in autumn and winter months. In addition, the diseases of the respiratory system account for a significant percentage of patients with malnutrition.

The European Charter on the rights of children in hospital (from the Association for Children in Hospital -- EACH), promulgated by the European Parliament and whose content was assumed and promoted by the UNICEF and the WHO, begins with the statement that "children shall be admitted to hospital only if the care they require cannot be equally well provided at home on a day basis". The policy for paediatric hospital admission in our environment, pursuant to this resolution, is quite restrictive, intending that only those patients whose pathology requires exclusive hospital care be admitted. This clarification was obliged in order to understand the fact that 82.4% of inpatients throughout the year 2013 went through a hospital stay no longer than five days and that 5.4% overtook a 10-day hospitalisation, extended stays being exceptional. In addition, these restrictive measures -- always intended to be applied with common sense -- would also explain the absence of statistical relationship between nutritional status at the moment of admission and the days of hospitalisation, regardless of age and group of disease.

The overall prevalence rate for malnutrition in paediatric patients at the moment of admission in our hospital was 8.2%, this figure being similar to those published in occidental countries^[@bibr8-2054270416643889][@bibr9-2054270416643889][@bibr10-2054270416643889][@bibr11-2054270416643889][@bibr12-2054270416643889][@bibr13-2054270416643889][@bibr14-2054270416643889]--[@bibr15-2054270416643889]^ and, of course, much lower than those countries with worse socioeconomic conditions.^[@bibr16-2054270416643889],[@bibr28-2054270416643889],[@bibr29-2054270416643889]^ Nevertheless, it is important to highlight two variables that seem to play an important role in detecting patients at risk of malnutrition at admission: age and reason for admission. The results obtained in this study indicate that, on one side, 85.7% of the cases with malnutrition recorded were infants and/or preschool children; and, on the other side, that the diseases of the nervous and/or respiratory system account for almost half of the cases of malnutrition. Additionally, the congenital malformations, deformations and chromosomal abnormalities, even though with a low prevalence, involve a high risk of malnutrition. It is well worth remembering that one out of six admissions secondary to diseases of the digestive system also present with malnutrition at admission.

Conclusion {#sec5-2054270416643889}
==========

As a conclusion, it should be mandatory to accomplish an initial screening and follow up during hospitalisation -- probably by applying validated nutrition screening tools^[@bibr18-2054270416643889][@bibr19-2054270416643889][@bibr20-2054270416643889][@bibr21-2054270416643889]--[@bibr22-2054270416643889]^ -- of younger patients and those suffering from diseases of the nervous and/or respiratory system and, especially, from congenital diseases, given the risk of presenting with malnutrition at the moment of admission and the potential deterioration during the hospital stay. Nevertheless, this strategy should be applied to every patient. This means, we should establish, on a routine basis, simple strategies to detect those patients at nutritional risk at the moment of admission, either by age or by the disease they suffer from, and also establish immediately all necessary measures of nutritional support in order to assist in the prevention and, when applicable, resolution, of an adverse nutritional situation.

Declarations {#sec13-2054270416643889}
============

Competing interests
-------------------

None declared

Funding {#sec14-2054270416643889}
-------

None declared

Ethical approval {#sec15-2054270416643889}
----------------

This study has been approved by the Ethics Committee of the Navarra Hospital Complex, which had no objections to the study.

Guarantor {#sec16-2054270416643889}
---------

TDT.

Contributorship {#sec17-2054270416643889}
---------------

TDT participated in study design and data analysis, and wrote the first draft of the manuscript. ISG, FGV, IVI and AGB participated in data collection and analysis. All authors participated in manuscript preparation and approved its final version.

Provenance {#sec18-2054270416643889}
----------

Not commissioned; peer-reviewed by Jose Manuel Moreno-Villares.

[^1]: χ^2^: 267.64 (p \< 0.001).

[^2]: Chi2: 27.893 (p \< 0.006).

[^3]: Chi2:108.866 (p \< 0.001).
